Effects of non-dioxin-like polychlorinated biphenyl congeners (PCB 101, PCB 153 and PCB 180) alone or mixed on J774A.1 macrophage cell line: modification of apoptotic pathway.
Non-dioxin-like polychlorinated biphenyls (PCBs) are stable and lipophilic chemicals that persist in the environment and tend to bioaccumulate in the food chains. In the present study, we have investigated the effect of PCBs 101, 153, and 180 on macrophage J774A.1 by assessing cell viability and apoptotic cell death. We have combined morphological techniques and biochemical ones to establish the relevance of apoptosis in macrophage cell death induced by PCBs, alone or in combination. Treatment with the examined PCBs caused the loss of cell viability and accelerated apoptosis in a concentration-dependent manner. Moreover, a synergistic effect on cell death and apoptosis was evidenced for all PCBs at concentrations which were inactive alone. The apoptosis induced by PCBs involved the increase of caspase-3 activity. Also, Bcl-2 and Bax proteins were assessed to elucidate the apoptosis machinery induced in macrophage cultures by PCBs. Our results indicate that the increase in PCB-induced apoptosis correlates with a reduction in the expression of antiapoptotic Bcl-2 and an increase in the expression of proapoptotic Bax. Interestingly, concentrations of PCBs inactive by themselves induce apoptosis when PCBs are combined. In conclusion, our findings suggest that, although less toxic than dioxin like congeners, the examined non-dioxin-like PCBs are equally dangerous as immunotoxic pollutants, also considering their presence as mixtures at higher levels than dioxin-like PCBs in biotic and abiotic matrices.